Development of a dedicated two-dimensional gel electrophoresis system that provides optimal pattern reproducibility and polypeptide resolution.
The development of a dedicated two-dimensional gel electrophoresis system is described that provides superior performance in terms of high resolving power and enhanced gel-to-gel reproducibility. Isoelectric focusing is performed in a 1-mm capillary tube with a 0.08-mm thread, optimized for this application, incorporated along its length prior to polymerization of the gel matrix. The isoelectric focusing gel is 4% T, 2.6% C to minimize sieving of proteins and promote adhesion of the gel to the thread. The thread incorporated in the isoelectric focusing matrix prevents gel stretching and breakage during its application to the second dimension. An optimum ampholyte pH range has been defined based on 1600 polypeptides present in a transformed fibroblast cell lysate and verified using a variety of other cell types. The length of time required to complete an electrophoretic separation in the second dimension was found to depend on buffer conductivity establishing the importance of high quality electrophoresis grade reagents devoid of contaminating salts. To ensure reproducibility of electrophoretic separations, it is critical to maintain a strict control of temperature during the second dimension separation. This prevents altered migration of some polypeptides relative to neighboring polypeptides that have constant Rfs over a broad temperature range. It was also determined that to obtain the maximum information from a complex protein mixture it is critical to use a large format 22- x 22-cm two-dimensional electrophoretic system. Using the optimized two-dimensional electrophoretic system and computerized gel analysis, it was determined that molecular weight estimates of polypeptides differed by approximately 350 daltons between gels, while isoelectric point estimates differed by approximately 0.03 pH units between gels. Using the two-dimensional electrophoresis system described, approximately 1000 polypeptides can be routinely detected from silver-stained 10% polyacrylamide gels or 1600 polypeptides from autoradiographs of 35S-methionine-labeled polypeptides.